In 1990 
Overall rainfall is 0.7m (28 inches) per year and winter snows average over 2,500mm (100 inches) per year. Interstate 40 cuts through this mountainous area and is built on soils and rock of generally poor engineering quality. The current traffic is over 20,000 vehicles per day. The traffic loading has rapidly increased over the years and is quite heavy, with presently over 35 percent large trucks. as the final wearing surface on the two travel lanes ( Figure 2) . The asphalt rubber used on the project was specified to be 80%, AC-10 asphalt binder, hot reacted with 20% ground tire rubber.
SELECTION OF REHABILITATION STRATEGY
No other additives or modifiers were used.
The overlay thickness and layer placement was discussed right up to the final days before the bid Asphalt rubber is over ten times more viscous than AC-20 (PG-64-16) at hot mixing temperatures of 177°C (350°F) and thus can be applied to an OGFC rock gradation at a rate of nine to ten percent by weight of the mix. This extra coating thickness increases durability and slows down aging. In addition the thick rubbery coating helps to retard reflection cracking.
In addition to the material related design issues, constructability issues were addressed in the design by meeting with district construction personnel. It was agreed early on that the project construction phasing should be such that the project could be completed in one summer paving season. To do this the specifications required the contractor to begin with the edge drain. After sufficient edge drain was completed the crack and seat would start. Crack and seat operations had to be done at night to avoid interfering with the edge drain installation and to be in sync with the overlay operation. The crack and seat drop height and spacing was checked by deflection testing and cores to verify the quality of the work. In addition an incentive of $15,000 per day to finish paving the overlay ahead of schedule was included. The maximum incentive was set at $450,000 with a due date of October 1, 1990 . With all the numerous design issues described in plans and special provision specifications the project was bid in April, 1990.
CONSTRUCTION
The project was awarded in May 1990. The low bid was $10,783,486 which was $190,000
(17%) lower than the state estimate. The quantity of asphalt rubber binder was 3.9Mkg (4, 316 tons) the largest amount ever bid by ADOT in a single contract at that time. The unit cost of the asphalt rubber mix was $0.05/kg($45 per ton) and the HMA was $0.025/kg ($23 per ton).
Construction began in June, 1990 with the installation of the edge drain and paving of some of the ramps and crossroads with HMA. In late June the crack and seat night operation began.
Cracking of the pavement was accomplished with a guillotine hammer. Several drop heights from 0.6m (two feet ) to 1.2m (four feet) were tried. It originally appeared from cores that 1m
(40 inch) drop height was adequate although ultimately a 1.2m (four feet) drop height was adopted to be certain that the slab was cracked full depth. A 0.6m (two feet) spacing was originally set and later reduced to 0.5m (18 inches). Seating was accomplished with a 45,359kg
(50 ton) rubber tired roller. Generally one to two roller passes was adequate to seat the concrete.
Paving of each nights crack and seat followed the next day.
The 75mm (three inch) HMA overlay consisted of a dense graded HMA with 4.6 percent asphalt by weight of mix of an AC-20 grade (Table 1) . No paving problems occurred, although later after traffic was applied about a dozen small areas failed. Each area was dug out and replaced with new HMA. During removal it was noted that the concrete had been previously in very poor condition. Apparently the crack and seat operation totally destroyed the concrete pavements structural load carrying capacity at these few spots.
After the HMA overlay was placed and opened to traffic some minor roughness was noticed.
This roughness appeared to be related to the seating process, since as more traffic was applied the pavement became noticeably smoother. Following the overlay the 50mm (two inch) AR-AC was placed. AR-AC was a slightly finer gap graded mix with the largest retained aggregate of 9.4mm (3/8 inch) (Table 1) No placement problems occurred although at such elevated temperatures some smoke does occur. Asphalt rubber content was checked with a nuclear asphalt content gauge. After some cooling the pavement was opened to traffic. No bleeding or rutting occurred.
Following the AR-AC placement, an AR-OGFC was applied as the final wearing course on the two travel lanes. The aggregate grading for the AR-OGFC (Table 1) is very similar to the standard OGFC with 100 percent passing the 9.4mm (3/8 inch) sieve and no more than 9 percent passing the 2.36mm (number 8) sieve (Table 1) 
PERFORMANCE
Since paving was completed in October 1990 nine years of very good service have occurred, far more than expected. Each year data for each mile was recorded by the ADOT Pavement Management Section (PMS). In addition this section also retrieves the traffic loading data and the pavement surface maintenance data from other computer files. Table 2 of ADOT HMA base mix followed by a 50mm (two inch) overlay with the AR gap graded mix with 6.5% binder. Table 4 shows the cracking by year in lineal feet of cracking (5) . These crack measurements were estimated from the LTPP file and from the crack maps and/or ADOT photos and field reviews. Again this table shows how well the AR sections are performing compared to the other conventional overlays. Figure 4 shows a photo taken from 19.8m (65 feet) above the test section by using an ADOT cherry picker (high boom) truck. It clearly shows the degree of cracking in the 100mm (four inch) overlay and the lack of cracking in the AR test section.
CONCLUSION
Based upon the outstanding performance of this project as well as many others, ADOT routinely uses AR gap graded and open graded mixes throughout the state. Over 3,333km (2,000 miles) of AR projects have been built since 1990. Figure 5 is a map showing those ADOT system miles paved with AR. In addition the performance of all AR projects has been tracked through the ADOT PMS, Figure 6 shows the percent cracking for those overlay projects built with and without AR since 1988 (6) . As shown the percent cracking is much less over time than for conventional overlays without AR. In addition Figure 7 shows less routine maintenance for AR projects than for conventional overlays. It should also be noted that the average thickness of the AR projects is 42.5mm (1.7 inches) and for conventional mixes it is 137.5mm (5.5 inches). Thus even though AR mixes cost about twice as much per ton, they are generally placed half as thick and crack at a rate less than one fourth than that of conventional mix. The overall AR performance seems to be in agreement with findings in 1977 (7) that AR in cold weather can withstand about five times the strain before rupture than can asphalt. 
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